INTRODUCTION
============

Approximately 80,000 hip fractures are treated each year in the United Kingdom representing a significant public health issue.[@b1] With an ageing population it is predicted that the overall number of fragility fractures, including hip fractures, will continue to rise resulting in a significant financial challenge to healthcare systems.[@b2]-[@b7] In Northern Ireland, the incidence of hip fractures rose from 54 in 100,000 in 2000 to 86 in 100,000 in 2015 with the incidence predicted to rise to 128 in 100,000 in 2030.[@b8]

Hip fractures are associated with significant morbidity and mortality [@b9] and are being seen in an increasingly elderly population.[@b8],[@b10] Furthermore, patients sustaining a proximal femoral fracture are becoming increasingly frail in conjunction with fracture patterns that have become more complex.[@b8] Increasing age and comorbidity are key factors for in-hospital mortality and cardiorespiratory disease accounts for the majority of cases of early hip fracture mortality.[@b11] Hip fractures usually occur in patients who have pre-existing medical problems or comorbidities.[@b12],[@b13] It is recognised that comorbidity influences the treatment and prognosis of an index condition.[@b14]

Due to the changing demographics of patients sustaining a hip fracture, Trauma and Orthopaedic surgeons are increasingly being faced with caring for elderly, frail patients requiring more complex surgical procedures. The aim of this study was to quantify the medical complexity of patients admitted to our unit with a hip fracture and compare the findings to a group of patients admitted to the Acute Medical Unit under the care of the medical team. We discuss our findings and provide a review of the literature.

PATIENTS AND METHODS
====================

Our Trauma and Orthopaedic Unit is based within a District General Hospital setting serving a population of approximately 440,000. On average, approximately 420 hip fractures are admitted to our unit each year. There are eight Trauma and Orthopaedic Consultants, one Orthogeriatrician, one Orthophysician and a complement of junior medical staff comprised of foundation trainees, core trainees, higher surgical trainees and staff grades. Within our institution we have a dedicated Consultant-led hip fracture service, which adheres to the multidisciplinary principles of national guidance. Currently, acute medical problems out of hours and at weekends are managed by the Trauma and Orthopaedic team with referral to the on-call medical team as required. Although we do not have Orthogeriatric care at the weekends, we have anaesthetic cover to ensure patients are optimised out of hours, aiming for 95% of hip fracture patients to have surgery within 48hours of being declared medically fit for the procedure. In order to achieve this, our centre has daily trauma lists and dedicated weekend trauma lists.

We retrospectively reviewed the charts of 100 patients admitted to our unit with a hip fracture. Subtrochanteric and diaphyseal fractures were excluded. For this group (Group A) we recorded the following parameters: age at presentation, gender, comorbidities on admission and the radiographic hip fracture pattern. Comorbidities were defined as pre-existing and previously diagnosed conditions. We then prospectively reviewed the charts of 100 patients admitted under the medical team to the Acute Medical Unit and for this group (Group B) we recorded age at presentation, gender, the reason for admission, and comorbidities.

The Charlson Comorbidity Index (CCI),[@b14] which comprises 19 weighted comorbidity items has been validated in various clinical settings and is widely used to predict inpatient and one- year mortality in hospitalised patients and the survival of critically ill patients.[@b15],[@b16],[@b17] Age is reportedly a significant predictor of survival outcome and has therefore been incorporated into the CCI score to create a single index that accounts for both comorbidity and age, the age-adjusted Charlson comorbidity index (ACCI)[@b18] \[[Table 1](#t01){ref-type="table"}\]. The recorded data was used to produce an ACCI for each patient in both groups.

Table 1The Age-adjusted Charlson Comorbidity Index (ACCI)Age-comorbidity scoreEstimated relative risk of death (99% confidence interval)01.011.45 (1.25, 1.68)22.10 (1.57, 2.81)33.04 (1.96, 4.71)44.40 (2.45, 7.90)56.38 (3.07, 13.24)69.23 (3.84, 22.20)713.37 (4.81, 37.22)819.37 (6.01, 62.40)

Data was tested for normality using the Shapiro-Wilk test. For parametric data, the Wilcoxon test was used and for non parametric data the Mann-Whitney U Test. All tests were performed using SPSS v22 for Mac (IBM Ltd, Armonk, NY, USA). For all analyses, a value \<0.05 was considered statistically significant.

RESULTS
=======

In Group A, there were 11 males and 89 females. The average age was 80 years (SD, 10.48 years). Fifty-four patients sustained an intracapsular fracture and 46 sustained an extracapsular fracture. Ninety-four of the patients had operative management for their hip fracture. The average number of comorbidities was 2.79 (SD, 2.2). In this group the commonest comorbidities were cardiac (28%), respiratory (14%) and renal (12%) disorders. Of note, for those patients with a cardiac disorder, 20 patients and 7 patients had two and three different cardiac conditions respectively (e.g. a combination of atrial fibrillation and ischaemic heart disease). Seventeen patients (17%) had dementia on admission. Based on the ACCI, the estimated relative risk of mortality at one year for group A was calculated at 8. At one-year follow-up of our cohort, the actual one-year mortality was 17%.

In group B, there were 70 males and 30 females. The average age was 60.44 years (SD, 19.79 years). The average number of comorbidities was 1.39 (SD, 1.16). In this group the commonest comorbidities were cardiac (40%), metabolic/ endocrine (17%) and respiratory (16%) disorders. Only 5 patients had two different cardiac conditions. Nine patients (7%) had dementia on admission. Based on the ACCI, the estimated relative risk of mortality at one-year for group B was calculated at 4.84. At one-year follow-up of our cohort, the actual one-year mortality for group B was 11%. The reason for the medical admission is summarised in [Figure 1](#f01){ref-type="fig"}. Statistical analysis demonstrated that patients in group A were significantly older, had significantly more co-morbidities and a significantly higher relative one-year mortality when compared to group B (p \<0.0001- all parameters) \[[Table 2](#t02){ref-type="table"}\].

![Reason for medical admission Group B](umj-88-03-162-g001){#f01}

Table 2Statistical analysis of key parametersGroup AmeanSDmedianminmaxrangeSignificanceAge80.0410.4881489749p\<0.00001No. of Comorbidities2.792.2201313p\<0.00001Charlson Score5.111.935099Est. Relative Risk85.056.38119.3718.37p\<0.00001Male11%Female89%Group BmeanSDmedianminmaxrangeSignificanceAge60.4419.7965149682p\<0.00001No. of Comorbidities1.391.161044p\<0.00001Charlson Score3.222.57301212Est. Relative Risk4.844.653.04119.3718.37p\<0.00001Male70%Female30%

DISCUSSION
==========

Fractures of the hip are a common and profound cause of morbidity and mortality and pose a great challenge to healthcare services and patients. Hip fractures often occur in medically frail patients.[@b13] Surgery is the definitive treatment for almost all hip fractures. Pre-existing illness, functional deficit, surgical stress and postoperative immobilisation result in mortality one-year after operation of up to 30%.[@b19]

Extensive guidance regarding the management of patients with a fracture of the hip has been issued by the British Orthopaedic Association and British Geriatric Society, the National Institute for Health and Clinical Excellence, the Department of Health, and the National Confidential Enquiry into Peri-operative Deaths. However, despite all the recommendations it is inevitable that a proportion of patients with a hip fracture will die irrespective of the quality of the medical care.

Whilst proper surgical technique and implant choice play a role in outcome, the decision-making outside the operating room and the manner in which preoperative care is delivered and co-ordinated play an important role in medically complex, hip fracture patients. With this in mind, the aim of this study was primarily to quantify the medical complexity of hip fracture patients admitted to our unit based on their co-morbidities. In order to provide a benchmark, we compared the age, gender and comorbidity profile of our hip fracture patients to that of a 'snapshot' of patients admitted under the care of the Acute Medical Team who can provide emergent 24hour medical cover for their patients.

The average age of the patients in our hip fracture group was 80 years which is representative of national data and in keeping with other published studies.[@b8],[@b11] There was a female to male ratio of approximately 8:1 which is a higher preponderance of female patients when compared with national data and that reported by other authors[@b8],[@b11] but may simply reflect the relatively small sample size of our study group. With regards to gender, it is well-recognised that males are more likely to have an adverse outcome following a hip fracture.[@b8],[@b11],[@b20] This may therefore be a specific patient subgroup that should warrant special attention when admitted with a hip fracture. Age has also been reported as a significant predictor of survival outcome[@b18] and it is worthy of mention that the patients in the hip fracture group were on average 20 years older than the medical patients.

When assessing fracture pattern, 54% patients sustained an intracapsular fracture and 46% an extracapsular fracture which is in keeping with the findings noted in a recently published, large demographic study of hip fracture patients in Northern Ireland.[@b8] Furthermore, Tucker et al.[@b8] noted a simultaneous increase in both complex extracapsular fractures and subtrochanteric fractures from 2009 onwards with a rise in the need for hip hemiarthoplasty, cephalo-medullary nails and other more complex implants. In essence, older and more medically frail patients need more complex surgical procedures which may have an impact on the patient's medical stability during the in-hospital period.

In our hip fracture group, cardiac, respiratory and renal conditions were the most common co-morbidities. Furthermore, a significant number of patients had several different cardiac disorders. Chatterton et al.[@b11] retrospectively studied 4426 hip fracture patients and found that the majority of deaths (77%) within 30 days occurred in hospital with the majority within the first ten days of admission. Male gender, increasing age and comorbidity were significantly associated with in-hospital mortality however the strongest predictor of mortality was increasing comorbidity.[@b11] Furthermore, Chatterton et al.[@b11] noted that respiratory infections and cardiovascular disease were the predominant causes of in-hospital death which has also been reported in other studies.[@b21],[@b22]

The ASA classification is a measure of intraoperative and immediate postoperative risk based on the severity of patient co-morbidities.[@b23] Donegan et al.[@b24] demonstrated that medical complications were more common in hip fracture patients in ASA class 3 and class 4 than those in ASA class 2 and there was no significant relationship between ASA class and surgical complications. They also noted that almost 75% of patients in ASA class 4 had some medical problem that required acute medical management in the peri-operative period and almost one third in ASA class 4 had a cardiac or pulmonary issue requiring medical management postoperatively.

In our study we used the ACCI[@b18] as a marker of co-morbidity instead of ASA grade. The patients in the hip fracture group had approximately twice the number of co-morbidities when compared to the medical admissions and this combined with being significantly older resulted in a significantly greater ACCI score for the hip fracture group. This is without taking into consideration the physiological impact of the hip fracture and the stress imparted by the surgical procedure. It is also worthy of mention that 17% of the hip fracture patients had dementia on admission versus only 7% of the medical group. Although not surprising, the addition of dementia adds to the challenge of caring for hip fracture patients with multiple medical co-morbidities.

Tarrant et al.[@b25] following a review of in-patient deaths in hip fracture patients in their institution concluded that preventable errors were found, some of which were considered to have contributed to the patients' death. They found that that very few errors occurred during the operation and that inadequate medical team involvement and inadequate management of medical conditions were two key factors. Interestingly, despite the fact that most of the patients who died in hospital presented and had their surgery during normal working hours, more than two-thirds of deaths occurred outside this time and most commonly from cardiorespiratory disease.[@b25]

Thomas et al.[@b26] found that weekend admission for patients with a fractured neck of femur was both significantly and independently associated with a rise in 30-day mortality. They suggested that increased mortality with weekend admission may be explained by a combination of factors including the loss of early orthogeriatric input, the reduction in the number of ward-based medical staff and the decreased access to diagnostic tools and subspecialty opinions. Other studies have not demonstrated a similar association between weekend admission and 30-day mortality.[@b11],[@b27]

Whilst several models of care have been proposed for patients with a hip fracture, in the United Kingdom most patients still receive traditional orthopaedic management such as that in our unit. The treatment of elderly patients with a hip fracture with a multidisciplinary approach has been shown to result in fewer postoperative medical complications, fewer transfers to the intensive care unit, improvement in ambulatory status and walking distance at the time of discharge, a higher return-to-home rate with fewer discharges to nursing homes, and a decreased length of the hospital stay.[@b13],[@b28],[@b29] The early identification of high-risk patients and daily individualised medical care have been shown to reduce the incidence of medical complications associated with the treatment of elderly patients with a hip fracture.[@b29] A relatively recent development has been the establishment of so-called 'co-management services' which refers to services set up in an institution in which both medical and surgical teams work together as primary caregivers directly co-ordinating care.[@b30] Several recent studies have demonstrated a significant relationship between co-management and clinical outcomes[@b31],[@b32] whilst other studies have however demonstrated no benefit.[@b33],[@b34]

We believe that the findings of our study highlight the multidisciplinary medical challenges of the in-hospital management of patients with a hip fracture admitted to a Trauma and Orthopaedic unit. We acknowledge the limitations of our study- retrospective design, the relatively small numbers of patients in each group and the use of a 'snapshot' group for comparison. We also acknowledge that the 30-day mortality for hip fracture patients admitted to our unit is below the national average.[@b35] However we believe that there remains a message from the findings of our study. Armed with the knowledge of those factors associated with early mortality i.e. advancing age, male gender and increasing comorbidities, we propose that these high-risk patients should be identified for early multidisciplinary intervention so that the medical condition of these patients can be optimised and the surgical insult minimised. Senior anaesthetic, surgical and orthophysician input is essential given the poor physiological reserve of these patients and is the one of the key elements to improving outcomes. The published literature, whilst not conclusive, is highlighting medical and economic benefits of co-management and streamlined care pathways for patients with a hip fracture and may in time replace the traditional model of care for patients sustaining a hip fracture.
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